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— Abstract
A HEMATOLOGIC STUDY OF ORTHOGNATHIC SURGERY PATIENTS

Jong-Seok Lee, Seung-O Ko, Kil-Jung Jeong, Dae-Ho Leem, Jin-A Baek, Hyo-Keun Shin
Department of Oral & Maxillofacial Surgery, School of Dentistry, Chonbuk National University

Moderns have desire likely to be further good-looking concomitant with a qulitative advancement
of the life. Orthognathic surgery for the correction of dentofacial deformities is a common elective
procedure. It s possible to occur many complication during the operations and especially, an exces-
seive bleeding of those may be fatal and so a tranfusion is performing for the prevention and man-
agement of that. The most notable of these for reduction of blood loss is the utilization of induced
hypotensive anesthetic technique to reduce the mean arterial pressure between 55 and 60 mmHb.
Another method for dealing with blood loss following orthognathic surgery is the transfusion of blood
obtained as an autologous tranfusion or from banked blood. Some of the disadvantage of banked
blood are overcome with the use of predeposited autologous transfusion. But currently, surgeons try
so that even autologous transfusion may not transfuse the patients. We made a comparative study
of hematologic change and transfusion requirement based on a series of 200 patients who had an
orthognathic surgical procedure at Chonbuk National University during the period 2001-2005. This
study is to make a comparative analysis of an post-operative hematologic (Hemoglobin, Hematocrit,
Red blood cell) change and duration of the procedure under induced hypotensive anesthesia in
healthy orthognathic patients.

Key words: Orthognathic surgery, Hematologic change, Hemoglobin
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Sty FE Al FHARA AEE Al FEe 2
Fe Fshs A2 A EFsdt. o £, Saline?
%, suction bottle®] %, AR gauze® &, urinary
output® Z4o] g9l FdFe S ARET Hoj
50%7H4 A4 & dvta stslen?, Kelly 3%
Schaberg 5& H]Z Hematocrit(HCT)¥ 239 &g
o] Ad &4 <] Wigle] Hrlol 41818 4 9lE A7} of

Table 1. Patients Data

2 sidels, AA F& Al 9Zelrt A
FE F I H HCT«] B satol o] A

03“.. N

AN & ? % ] Hematocrlt(Hct) Hemoglobin
(Hb), Red blood cell(RBC)<] Ws}e] ojd J&k& 3=
2o tato] Atstaat skl

[ 7™z % A7

1. A7
2001 1€ 19%H 20059 12€ 319744 H=2 5d
%% A& g %M A AT A Algdgt <t
$2321 2008 S ez skt 2008 & Yy 7t
10094 FAdv= 1 1o o, HAAH L 21.84 oA
& BE¥E 154904 39417HA1 A tH(Table 1). AA1Al A
gho] JAY 77 Eo] BEYI A= AYsta L
2002 st JoesdE & 8 gV E BRI

Age No of patients(n=200) Perceantage(%)
15-19 72 36
20-24 81 40.5
25-29 34 17
30-34 9 4.5
35-39 4 2
Table 2. Classification of Patients by Operation
Group(According to procedure) No. (n) Percentage(%)
1 Only BSSRO* 51 26
2 BSSRO + Genioplasty 62 30
3 BSSRO + Other technique™* 3 2
4 Le Fort | osteotomy + BSSRO 30 15
5 Le Fort [ osteotomy + BSSRO + Genioplasty 28 14
6 Le Fort | osteotomy + Other technique™® 6 3
7 2-jaw surgery by other technique™™* 4 2
8 1-jaw surgery by other technique**** 16 8
200 100

*: Bilateral sagittal split ramus osteotomy
**: Malarplasty, Angle trimming

***: Ant seg osteotomy,IVRO, etc

% IVRO, Mn body ostetomy,etc
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tH(Table 2). ©|F O}Qﬁ‘ﬁ(l—jaw surgery) 5=t g}
7} 1327, Zdatet Al 4 (2-jaw surgery)< 684
o % 1.94:19] Hl&o| 3t

sttt =9 4% BSSRO ©199 < W
Ao E3ela, F7H R Al o] A4
plasty)< 3F2}7t 3% (angle trimming) H+&

< (malarplasty) 2= 9] 53E €402 dF i3l

¥
K

W o

4] &Rl Jafe] o] Fojgom EAjzke
] o o PN EY G F
= Ae 93z sglon, 58 M= AR

for, FARIAl Ee AuviHae 242 AE

o !I,?_, r\l

Of

}

2 3o B

k5

Z 20099 s AR wet /oA, 01%
7] e A= 169‘:’3, FE3AE= F 31909

Atolof o] slo] 717 -?—i
2 e T EE = A3
%238 49 (homologous transfu—
sion)< A8ttt 558 £8& we 4 5 139 3
unit, 649< 2unit, 792 1 unit FEI}4Y. = =
T8 A7l = T 89 A 27874 Hemoglobin
(Hb) 17} 8.0g/dle)8HS] 7350 E-2 & Al 1
Hote] 9JItelg niele] Agefsto] AR HA. FEAIZE
< AN7Y A A RE B3l gEE SR E &%

s

(hematocrit, hemoglobln red blood cell count
aflom, Z4ze] FA|olA ey, A, Al e
shFe] zpol & HlmH 7t gith BE A ALt
SPSS for Windows(Ver 12.0.1)2 o] 83lo] 483151
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Table 3. Patients’ Data (Sex)

Sex No. of patients(n=169)
Male 85
Female 84
(2) A=

% 16999 #x}Fo| A 20-244 Atol7t 629 (39.6%)
ola1, 15-19A4] Atel7} 627 (36.7)= 10th ZHtoA 20
o) zuke)] 71 Wkt (Table 4).

Table 4. Patients' Data (Age)

Ages No. of patients(n=169) Percentage(%)
15-19 62 36.7
20-24 67 39.6
25-29 30 17.8
30-34 8 4.7
35-39 2 1.2

st A< (BSSRO) W &3 4%
48 A4 (BSSRO) o] A1 8
A Aleet 73 S-olA 37.9%, 7€t &
Fol BX 44 16.6% AT (Tabl
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Table 5. Patients Data (Operation Group)

Operation No. of patients

P tage(%
Group (n=169) ercentage(%)

1 51 30.2
56 33.1
3 1.8
23 13.6
21 124
1 0.6
3 1.8
11 6.5

0 -3 O Ot W N

2) 483 3ka} (Patients without transfusion)

100t} o] % 2% &
49, 18L& =% 5
% (Perioperation)
FY st X

&< 1
T 14, l‘jé—"— ’“—‘?— 2°‘ e =
i

ol & Algsto] 512 Al9lst

fo ofx
)y DO
T Y

%
&
% (immediate post operation)®l
CHTable 6).

Table 6. Patients Data (Sex)

Sex No. of patients(n=31)

Male 15
Female 16
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(2) 9%
15-19419014 32.3%, 20-24A114] 45.2% = 10tk
o 20t 2Rl 7P B BES Bola 3ItH(Table 7).

Table 7. Patients Data (Age)

Ages No. of patients(n=31) Percentage(%)
15-19 10 32.3
20-24 14 452
25-29 4 12.9
30-34 1 3.2
35-39 2 6.5

(3) F=15d
stET = (Group 1, 2, 3, 8)38 g} 130 Fl4 9
(6.9%), Ft& sAlT=d &2 Group 4, 5, 6, 7) 65

5 )
W3 17%H(26.1%) A4 82 A3t tHTable 8).

Table 8. Patients Data (Operation Group)

Operation No. of patients @
Group (n=26(31)) Percentage(%)
2 4(+2)* 15
4 5(+2) 19
5 6(+1) 24
6 5 19
7 1 4
8 5 19

G TE T EF UE e T A Wk
4 ®7] 93 Hemoglobin(Hb), Hematocrit(Hct),
Red blood cell(RBC)& F=4%, = ¥ 14, 3%, 5¥
o dAAAE B3l S8

1) $8<k3t g2} (Patients without transfusion)
FE2% Hbe 2.28+1.29g/dl, Het 7.60+3.80%,
RBC 0.82+0.42*100°7) #taste] FEdEg A4 L
2 FEsHA AAsIATHP0.05). Al 1A ]E—Er FE
2 POD(Post operation day) 3€AI7IA] & Fawe] S7}F
sitht 5UA fHagko] ol B0 | Eale % B},
YA = FEAFd e 2kel7 glov <% 194 Hb
2 W3t Aol A FA 3.10£1.56g/dl, 44 2.40+
1.07g/dl 2(P<€0.05), Het2 92k 9.58+4.46%, <&
7.66+3.37%(P{0.05) g Wol ¥z} frefabA &
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o] o] fasiglon, Ankd o g o] A ut} Zhawt

o] Z ZAoZ Yetykth(Table 9, 10).
7t ARl Mo Fads sy Wt Folg
2tol & Holx gkt aFHE AHEH Group 3, 6, 7,
8 25 MAF7E Aol Ba vzt ksl oot
@A otrES Group 1, 2, 33K &t BA14EE Group
4,5 & Fatete] damlmaitt, Al FRA BE oFet
FATFEA sttt e E ofF 1.5 A=
A vepton, sfetdd ot oA o] R Y
Aee Fe F st foat (P<0.05) 9= mIA
01/} Ayalel akel=x] £ AlolE o] BA] &40 Z71A) |
T dyigeke] A7 vkl AR R o A

]t UATHTable 11).

2

~—

Y3k 22} (Patient with transfusion)

G3al FollM T3 1Y o5 F8& Wkl 5
<] bA 269 <] gzt —?—ﬂ O}Oﬂﬂr li‘ﬁi
A5 g elshd BSSRO% o] 8&S ¢ 75

Nv

;% 4

maL ruoO

=R
6.5 ) Le Fort [ZAd&3 oé’a}ﬁl
&% BA A A= 5H(16.7%), <
% 718t ASole 64 (21.4%) 9 8

1ol o]%4
&5 Holt

< e
7 =]

ﬁ‘-ﬁé‘ g St Mo} ] Al FAA BF 25 5UA
T dade] Svkte FEE HAdt. FedF Hbe
2.76£1.79g/dl, Het 9.62+5.29%, RBC 1.01+
0.58*1007 ZraatitH(Table 13). U H Aol H2k
7hoAAEY AaFe] ¥ 3lon, W] BreF 387t
A& Aasith 594 3 8ete FE Ziled, A9 A
T 5LATIA o] S7kehe Fde 3 tH(Table 14,
15). 2 b ¥laes 25 A7 Ao Akl

(]

c

58 55+54 94 E(min), §

oL

o 7t 1%'*5 E5 R —’F% lﬂ% }"* ‘?:}%l‘i} FEA

146.39min, ¥t BAIFEAdE 251.04mingl A=

Uelstth, sket ot FeAlde FeARta £33 §

AARQD FHE gl o, ot sAFEAlde SRt

°] 710111’“% TEEo] F7khe AoE Yy 9
S A3 A9 O] ¢ HSET ATt frol3)

74] A HFig. 2).

& ABO typing¥ screenings Al&3t% o,
lunit Packed Red blood Cell(PRC) 400m! & &g},
T8¢ Hit 2.44unit At (Table 16).



Table 9. Decreasing Mean Score with No Transfusion Patients
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Post OP drop POD1 drop POD3 drop POD5 drop
(n=169) (n=169) (n=143) (n=173)
Hb(g/dl) 2.28+1.29 2.75+1.38 3.44+1.54 3.10+1.65
Hct(%) 7.60+3.80 8.63+4.06 10.15+4.85 9.56+4.85
RBC(*100%) 0.82+0.42 0.92+0.78 1.16+0.51 1.06+0.56
* Post OP drop = Pre OP score - Post OP score
POD 1 drop = Pre OP score - POD 1 score
POD 3 drop = Pre OP score - POD 3 score
POD 5 drop = Pre OP score - POD 5 scrore
Table 10. Decreasing Score by Sex with No Transfusion Patients
Post OP drop POD1 drop POD3 drop POD5 drop
(n=M/F) (n=85/84) (n=85/84) (n=72/71) (n=38/35)
Hb M 2.52+1.52 3.10+1.56* 3.81t1.64 3.07+1.89
(g/dl) F 2.03+0.95 2.40+1.07* 3.06+1.35 3.13+1.37
Hect M 8.23+4.25 9.58+4.46* 11.16+4.81 9.63+5.38
(%) F 6.95+3.18 7.66+3.37" 9.12+3.92 9.49+4 .27
RBC M? 0.89+0.49 1.06+£0.51 1.27+0.55 1.05+0.64
(*100%) F 0.75+0.33 0.78+0.97 1.05+0.44 1.07+0.47
*P<0.05
Table 11. Decreasing Score by Operation Group with No Transfusion Patients
Post OP drop POD1 drop POD3 drop POD5 drop
(n=G1/G2/G4/G5) (n=51/57/23/21) (n=51/57/23/21) (n=46/50/21/21) (n=18/17/17/17)
Hb 1.65+0.98 2.22+1.10 2.93+1.13 2.84+1.23
Group 1 Het 5.49+2.99 6.93+3.45 8.50+3.47 8.56+4.00
RBC 0.60%0.29 0.78+0.36 0.99+0.38 0.98+0.43
Hb 2.44+1.23 2.92+1.33 3.60+1.56 2.91+1.78
Group 2 Het 8.24+3.44 9.34+3.69 10.65+4.34 9.22+5.05
RBC 0.89+0.41 1.03+0.43 1.21+0.51 1.01+0.59
Hb 3.184+1.05 3.27%+1.19 3.99+1.11 3.63+1.07
Group 4 Het 10.56+3.02 10.40£3.69 12.17£3.63 10.93£2.77
RBC 1.16+0.35 1.18+0.41 1.39+0.42 1.23+0.34
Hb 4.08+1.29 4.08+1.29 4.08+1.29 4.08+1.29
Group 5 Het 12.39£3.62 13.14+5.88 15.08+6.05 14.13£7.34
RBC 1.38+0.44 1.58+0.66 1.74+0.65 1.56+0.88

*Hb=g/dl, Het=%, RBC="100°
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Table 12. Hematologc Data of Pre & Post Operation with No Transfusion Patients

Pre OP Post OP POD #1 POD #3 POD #5
Group 1 Hb(g/dl) 13.9 12.3 11.7 10.9 11.2
Hct(%) 40.8 35.3 33.9 32.2 32.7
RBC(*100%) 4.6 4.0 3.8 3.6 3.6
Group 2 Hb(g/dl) 14.3 11.9 11.3 10.6 11.2
Hct(%) 42.2 34.0 32.9 31.4 32.6
RBC(*100%) 4.8 3.9 3.7 3.5 3.7
Group 3 Hb(g/dl) 13.6 11.7 11.1 10.7 11.1
Hct(%) 40.5 34.2 32.8 31.9 324
RBC(*100%) 4.6 3.9 3.7 3.6 3.6
Group 4 Hb(g/dl) 13.5 10.3 10.2 9.6 9.8
Hct(%) 40.4 29.9 30.0 28.5 29.2
RBC(*100%) 4.6 3.4 3.4 3.2 3.3
Group 5 Hb(g/dl) 14.3 10.2 9.8 9.1 10.0
Hct(%) 41.7 29.3 28.6 26.6 28.5
RBC(*100%) 4.8 3.4 3.2 3.0 3.3
Group 6 Hb(g/d) 14.6 12.3 11.5 11.1
Hct(%) 42.5 34.7 33.3 32.3
RBC(*100%) 4.6 3.8 3.7 3.6
Group 7 Hb(g/d) 12.1 8.6 8.3 8.2 8.8
Hct(%) 36.8 24.5 25.2 24.9 26.0
RBC(*100%) 3.9 2.7 2.8 2.7 2.9
Group 8 Hb(g/d) 13.3 11.6 11.2 11.2 12.2
Hct(%) 39.8 33.4 32.8 33.3 354
RBC(*100%) 4.5 3.9 4.2 3.8 3.9
Table 13. Decreasing Mean Score with Transfusion Patients
Post OP drop POD1 drop POD3 drop POD5 drop
Mean=SD (n=26) (n=26) (n=16) (n=17)
Hb(g/dl) 2.76+1.79 2.98+2.30 3.08+£2.40 3.62+1.72
Hct(%) 9.62+5.29 9.93+7.74 10.65+7.79 11.27£5.00
RBC(*100%) 1.01+0.58 1.08+0.71 1.09+0.76 1.27+0.58
Table 14. Decreasing Score by Sex with Transfusion Patients
Post OP drop POD1 drop POD3 drop POD5 drop
(n=M/F) (n=11/15) (n=11/15) (n=10/15) (n=8/8)
Hb M 3.21£1.80 3.75+2.16 4.18£2.10 3.70+1.70
(g/dl) F 2.43+1.76 2.38+£2.29 2.35+2.37 3.54+1.56
Hct M 10.93+4.98 12.28+8.62 12.73+6.16 11.71+5.68
(%) F 8.66+5.46 8.08+6.71 9.27+8.63 10.83+4.56
RBC M 1.12+0.53 1.26£0.69 1.38+0.67 1.33+0.66
(*100°) F 0.93+0.62 0.93+0.72 0.90+0.77 1.21+0.54

162



o

03

FEF HY Hso] it 017

Table 15. Decreasing Score by Operation group with Transfusion Patients

Post OP drop POD1 drop POD3 drop POD5 drop
(n=G2/G4/G5/G6) (n=4/5/6/5) (n=4/5/6/5) (n=4/5/6/5) (n=1/4/4/3)
Group 2 Hb 3.83 3.37 3.02
Het 14.10 12.05 10.13
RBC 1.48 1.32 1.14
Group 4 Hb 3.56 3.74 3.07 4.22
Het 12.03 11.68 9.43 13.28
RBC 1.25 1.29 1.05 1.49
Group 5 Hb 3.07 3.17 4.18 3.98
Het 10.39 10.98 13.06 11.67
RBC 1.14 1.15 1.48 1.34
Group 6 Hb 1.04 2.03 2.11 2.49
Het 3.80 6.29 6.72 8.24
RBC 0.41 0.79 0.81 0.91

raE uE cppuEs

[+

n
= B3 HEEEJ

Fig. 1. Rate of transfusion with orthognathic surgery.

Table 16. Total Transfusion Volume

P @roen
(O Teinl @ Ma Trersusia B "|_|_-11-|Jr|_l_!_i

Fig. 2. Comparison by operation time.

Group 2 5 6 7 8
n 4 6 5 1 5
Volume (unit) 2.67 2.78 2.50 2.00 2.00
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